Resume -Le courant i n d u i t (EBIC) obtenu s u r des varistances a base d'oxyde de zinc e s t @tudi@ au microscope electronique ti balayage (SEM). On trouve que s e u l s des j o i n t s de grains p a r t i c u l i e r s produisent un signal EBIC e t que l ' i n t e n s i t e du signal e n r e g i s t r e s u r une ligne,presente une f o r t e variation avec l a polarisation appliquee. Les r e s u l t a t s des experiences sont discut@s en terme d'emission Schottky des porteurs majoritaires sur l a b a r r i e r e de potentiel des j o i n t s de grains.
Introduction
ZnO v a r i s t o r ceramics exhibit strongly non-1 inear e l e c t r i c a l c h a r a c t e r i s t i c s /1,2/. Responsible f o r the non-linear behaviour a r e the grain boundaries (GB's) i n t h e ceramics, where double Schottky b a r r i e r s a r e formed due t o charged GB interface states 131. Basic methods f o r the investigation of the space charge s t r u c t u r e s associated with these b a r r i e r s a r e measurements of the current-vol tage, current-temperature and capacitance-voltage c h a r a c t e r i s t i c s , which have rendered most of the e x i s t i n g knowledge about the e l e c t r i c a l properties of the GB's /4,5/. The main disadvantage of these methods r e s u l t s from the f a c t t h a t local variations i n the GB properties a r e not detected and even have t o be excluded in the i n t e r p r e t a t i o n of the data. Theref o r e an improved understanding of the GB's requires s p a t i a l l y resolving methods t o enable a local evaluation of t h e i r e l e c t r i c a l properties. A most promising method f o r t h i s purpose i s offered by EBIC measurements i n the SEM as will be reported on in t h i s paper.
Experimental
The investigated sample i s a commercial ZnO v a r i s t o r (SIOV-S05K11), which has been c u t perpendicular to the two contacted surfaces. The cross sectional area obtained i n t h i s way was carefully polished f o r the investigation i n the SEM but due t o the material s t r u c t u r e a large number of pores proved unavoidable. The experimental arrangement i s schematically depicted i n f i g . 1. The sample i s connected i n s e r i e s with a constant voltage source and a current preamplifier. The EBIC signal i s separated from the dc bias current by chopping the electron beam and using a,,lock-inamplifier. The measurements were performed a t 30keV primary electron enwgy, 50nA beam current and lOOktiz chopping frequency. F i g . 4 shows two l i n e s c a n s across an i n d i v i d u a l GB r u n n i n g p a r a l l e l t o t h e c o n t a c t s a t a b i a s v o l t a g e o f 8.5 and 12V r e s p e c t i v e l y . The v o l t a g e s correspond t o s i m i l a r s i g n a l l e v e l s a t t h e i n c r e a s i n g and decreasing branch o f t h e curves i n f i g . 3 w i t h t h e maximum f o r t h i s p a r t i c u l a r GB being a t 10V. The l i n e s c a n p r o f i l e s a r e symmetric a l here b u t i n most cases asymmetrical p r o f i l e s have been observed due t o t h e f a c t t h a t t h e GB's a r e i n general n o t e x a c t l y normal t o t h e i r r a d i a t e d surface. As can be seen from f i g . 4 t h e shape o f t h e l i n e s c a n changes s l i g h t l y w i t h i n c r e a s i n g v o l t a g e and t h e peak w i d t h i s becoming s m a l l e r . 
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